Objectives: To compare measured and self-reported body weight and stature at the hospital admission in an Emergency Service.
Introduction
Malnutrition can be characterized as an acute, underacute or chronic nutritional state, with variable degrees of overnutrition or undernutrition, including or not inflammatory activity. This state causes changes in the body composition and reduces the functionality of organs and tissues [1] . Observational studies conducted in different countries showed that 30-50% of hospitalized patients show some degree of nutritional state impairment [2] [3] [4] [5] . According to an audit performed in European countries, around 1/3 of hospitalized patients presented malnutrition. 3 The Latin American Nutritional Study (ELAN), which assessed the nutritional state of patients in public hospitals of 13 Latin American countries, showed that 50.2% of those patients had malnutrition, 11.2% of which were classified as severely malnourished [2] . In Brazil, the Brazilian Survey of Nutritional Assessment (IBRANUTRI), including 4,000 patients of public hospitals, reported that 48.1% of hospitalized patients presented malnutrition, 12.6% of which with severe malnutrition [4] .
The nutritional state of hospitalized patients influences on their clinical evolution [5] . Malnutrition is associated with longer length of hospital stay, higher rate of readmission, higher chance of infection, and higher risk of hospital mortality and late mortality [2, 4, 6] . Moreover, hospital malnutrition implies bigger cost, which is linked to the longer length of hospital stay and the need of more complex treatment [4] . In fact, the IBRANUTRI showed that malnourished patients stayed, on average, 30±62.9 days in the hospital, whereas the average length of stay of those well nourished was 12.9±38 days [4] . A prospective study involving 818 patients showed a higher rate of hospital readmission in 15 [RR=1.6 (IC95% 1.0-2.4); p= 0.04], 90 [RR=1.5 (IC95% 1.1-1.9); p= 0.01] and 180 days [RR=1.3 (IC95% 1.0-1.7); p= 0.04] for malnourished patients when compared to those considered as well nourished [7] . As for hospital costs, a recent published prospective study showed an increase of 27.5% in the costs of hospitalization of patients considered as malnourished when compared to those well nourished [8] . In another study, the increase in the costs of hospitalization of malnourished patients varied between 45% and 102% [9] .
Considering the magnitude of this problem (hospital malnutrition), the early identification of patients at nutritional risk is advocated by international entities, which recommend that the screening of nutritional risk should be performed in the first 48-72 hours after hospital admission [10] [15] . In general, the screening tools for nutritional risk include in their questionnaires the assessment of the current nutritional state of patients. This assessment usually comprises body weight and stature anthropometric data (measured or reported, depending on the tool) for the calculation of the body mass index [11, 12] .
Anthropometric data are important not only for screening of nutritional risk of patients in hospital admission, but also because body weight and stature data of hospitalized patients can be used for other reasons, such as adjusting medication and programming mechanical ventilation. However, in Emergency Services, obtaining anthropometric measurements is often difficult or impossible because of the structure of the services and/ or the severity of the patients' clinical conditions. In view of this difficulty, health professionals not unusually make use of visual estimates of the body weight of patients. There are several studies in the literature that evaluated the accuracy of visual estimates of body weight by different emergency service professionals [16, 17] . Hall et al showed that body weight estimates given by patients themselves are nine times more likely to match the real weight than the estimates given by health professionals [17] . Besides, in the study conducted by Anglemyer and collaborators [18] , which involved 394 patients hospitalized in the Emergency Department, the mean absolute error in the weight estimate by the patients was 2.86 kg (confidence interval of 95% = 2.54 -3.19 kg), whereas the weight estimate by the nurses showed a mean absolute error of 9.20 kg (confidence interval of 95% = 8.20 -10.12 kg).
Taking into consideration the potential impossibility to measure the body weight of patients in Emergency Services and the discrepancy between visually estimated and measured body weight, a feasible alternative for obtaining this anthropometric information is by getting it from patients themselves. Therefore, the present study aimed to comparing body weight and stature data reported and measured in a sample of patients admitted to the emergency service of a tertiary hospital in Porto Alegre (South Brazil) and the relationship of the difference between measured and self-reported data with gender, age and education level.
Methods

Design
This is a cross-sectional observational study carried out with patients admitted to the Emergency Service of a tertiary hospital in Porto Alegre (Rio Grande do Sul, Brazil) from August 2013 to December 2014.
Sample
The sample was randomly selected from all patients admitted to the Emergency Service within 48 hours of hospitalization. The inclusion criteria were: patients with age > 18 years old, that were lucid and able to moving. The sample did not include pregnant women, women who had given birth less than a year before, patients who were unable to talk, confused, bedridden or whose measurements could not be obtained.
All participants gave their informed consent prior to data collection. This study was approved by the Ethics Committee of the Grupo Hospitalar Conceição (number 360.639).
Data collection
Data were collected at the patients' bedsides, by previously trained researchers, with the application of a specific questionnaire, anthropometric measurements, and a physical examination. The information gathered in the interviews with the patients included sociodemographic characteristics (gender, age, ethnicity, marital status, level of education, origin, housing conditions and socioeconomic level), as well as data related to current body weight, usual body weight, weight loss in the previous six months and stature. Information related to the admission date, reason for admission, medical history, laboratory tests and clinical outcome were obtained from electronic medical records.
The anthropometric measurements were carried out after the interview with the patients, in order to avoid interference with their perception and, consequently, in the information of body weight and stature provided by them. Body weight was measured with a portable digital scale (Plena®), properly calibrated, with precision of 0.1 kg and total capacity of 150 kg. The patients were wearing as little clothing as possible and no shoes. Stature was measured with an anthropometer (Bodymeter 206, Seca®) with a total capacity of 2 meters and precision of 0.1 cm. The patients were standing, barefoot, with their backs straight, with their arms hanging down and their head straight, facing forwards. Body weight was recorded in kilograms (kg) and the stature in meters (m).
The physical examination assessed the presence of edema in lower limbs and the presence of ascites, which were classified as absent, slight, moderate or severe. For those patients who were found to have edema and/or ascites, the corrected weight was calculated, considering the discount proposed by James and collaborators [19] .
Data analysis
The measured and reported anthropometric data were compared through of the t-test for paired samples. We calculated the difference between measured and reported anthropometric data and compared the delta for body weight (D= measured body weight -reported body weight) and the delta for stature (D= measured stature -reported stature) comparison between genders, according to age and level of education groups were performed by Mann-Whitney test for independent samples. The age group was categorized in adults (< 60 years old) and elderly (> 60 years old), whereas the level of education (years of schooling) was categorized according to the average in the sample distribution (less than or equal to seven years and longer than seven years).
The quantitative data are shown as mean±standard deviation (parametrical variables) or median and interquartile range (non-parametrical variables). The qualitative data are described by absolute and relative frequencies. The data analyses were performed in the SPPS 18.0 software, and P values < 0.05 were considered as statistically significant.
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Results
General characteristics of the sample
This study included 477 patients, the majority of whom (56.6%) were females. Average age was 53.87±15.66 years old. The general characteristics of the sample are described in Table 1 .
Anthropometric characteristics of the sample
The average body weight reported by the participants in this study was 73.0±16.8 kg, and the average measured body weight was 73.3±17.37 kg. The average reported stature was 164.4±9.5 cm, and the average measured stature was 160.8±11.3 cm. We needed to correct the measured bodyweight in 36.42% (n= 173) of the patients due to the presence of edema and/or ascites. The corrected average weight was 72.2±17.2 kg.
The comparisons between the measured anthropometric data and those reported by the patients are shown in Table 2 . No significant difference was found between the body weight data reported by patients and those measured. There was a significant statistical difference between the measured stature data and the reported ones; the latter was higher than the former. Also, the corrected body weight was significantly lower than the measured body weight.
The difference between measured and reported body weight was zero (-2.2-1.6) kg, whereas the difference between measured and corrected body weight was 0.75 (-1.27-2.7) kg. The delta between measured and reported stature was 3.0 (1.0-5.0) cm.
Pearson's correlation coefficient was calculated for body weight and stature measured and reported data: the correlation between reported and measured body weight (r=0.971, p=<0.001), reported and corrected body weight (r=0.967, p=<0.001) and measured and corrected body weight (r=0.990, p=<0.001) was positive and strong. The correlation between reported and measured stature (r=0.740, p<0.001) was positive and moderate.
Anthropometric data according to the general characteristics of the sample
The delta for the difference between measured and reported body weight and stature was calculated among the participants according to the gender, level of education and age group, as shown in Table 3 .
Discussion
This study aimed to comparing anthropometric data of measured and reported body weight and stature in a sample of patients admitted to an Emergency Service of a tertiary hospital of South Brazil. A significant difference was only found between measured and reported stature. When the participants were compared according to gender, the delta between measured and reported body weight and between measured and reported stature differed. However, when the participants were compared according to age and education level, only the delta of stature was different. It was significantly higher in the elderly as compared to the adults and in those with lower level of education as compared to those with more years of schooling.
We observed a significantly strong positive correlation between measured and reported body weight. These data are in agrrement with the results of other studies available in the literature [20, 21] . An observational study carried out with 3,713 adult employees of a public university in Rio de Janeiro (Brazil) has shown high concordance between measured and reported body weight (intraclass correlation coefficient = 0.977) [20] . Another crosssectional, population-based study has also found strong intraclass correlation between self-reported and measured body weight both for men and women (0.96 e 0.97; respectively) [21] . A correlation coefficient greater than 0.9 has also been demonstrated in the European cohort study about cancer investigation and nutrition (EPIC -Oxford) with 4,808 adult participants of both genders [22] . As for stature, a moderate, significant and positive correlation has been observed between measured reported data by the participants of this study. In fact, the studies mentioned above have also shown lower concordance between measured and reported stature in comparison with measured and reported body weight [20, 21] , which suggests that reported stature is less precise than reported body weight.
In the sample of patients assessed by the present study, measured body weight did not differ statistically from body weight reported by the participants. When the participants were compared according to gender, we observed a significant difference in the variation of measured and reported body weight between men and women. Men tended to underestimate body weight (variation median = 0.65), whereas women tended to overestimate it (variation median = -0.40). These data differ from those found by other studies [20, 22] . In the EPIC-Oxford cohort study, underestimates of body weight have been observed both in men (average -1.85 kg) and women (average -1.40 kg) [22] . On the other hand, the Pró-Saúde study has observed body weight overestimates both in men (average 1.02 kg) and women (average 1.14 kg) [20] .
When the participants were compared according to age group and education level, no difference was found in the delta for measured and reported body weight. The study carried out with employees of a university has not demonstrated any significant difference between measured and reported body weight according to age, schooling and income [20] . On the other hand, the analysis performed with a sample of 16,573 participants of the NHANES III study has shown that the error in reported body weight data in comparison with measured body weight is influenced by age. The error is greater in individuals older than 60 years old (-0.51 kg in men and 0.56 kg in women) as compared with younger ones (-0.35 kg in men e 1.49 kg in women) [23] .
In the sample of patients of the current study, the stature reported by the participants was significantly higher than the measured stature (delta median = 3.0 centimeters). This difference was also observed when the participants were compared according to gender (greater difference in women), age group (greater difference in those older than 60 years old), and education level (greater difference in those with lower level of education). In fact, stature overestimates is a common finding among the studies available in the literature: An observational study including 4,442 Swedish adults aged 18-84 has indicated an average difference between measured and reported stature of 0.60 cm for men and 0.79 cm for women [24] . The EPIC-Oxford study has observed an average overestimate of 1.23 cm for men and 0.60 cm for women. These values are lower than those observed in the present study, in which women overestimated stature in 3.0 cm and men in 2.5 cm (data shown as median) [22] . In the study carried out in Goiânia, the stature overestimates for men and women were 0.91 and 2.2 cm, respectively. The greatest overestimates were observed among the older participants with lower level of education, as well as in the present study [21] .
In the present study, 36.4% of the patients needed to have their body weight corrected due to the presence of edema and/or ascites. This fact could be explained by the severity of the clinical condition of patients, by the presence of malnutrition and by the fact that the majority of the patients had been sitting for over 24 hours. The median difference between measured and corrected body weight was 0.75 (-1.27-2.7) kilograms, equivalent to 1.04%. Taking into consideration that the magnitude of the difference was relatively low and that the presence of edema and ascites is commonly found in hospitalized patients, we chose by not to exclude these patients from the sample, as it is normally observed in studies that measure anthropometric data.
Conclusions
Considering that the differences observed between reported and measured body weight and stature could not be considered relevant in the clinical practice, the anthropometric data reported by the patients could be used in the assessment of the nutritional state and/or in decisions about therapeutic conducts in Emergency Services. The difference in body weight was mainly influenced by the gender of the participants, whereas the difference in stature differs according to gender, education level and age group, which suggests that the use of self-reported stature data requires more caution, as it seem to be less precise.
